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Ths  purpose  of  tbit  mlfiii  is 
to  shoe  that  ths  anbisnt  also trio 
fields  present  in  the  DPIF’s  are 
net  of  enffieieat  aagnitn&s  to 
cause  inadvertaat  squib  firings* 

Not  applioabl# 

Not  applioabl* 

Hot  applioable 

(2),  DPI?  #1  and  DPI?  #2 

Net  applioable 

Deoenber  26,  1962 

t.  J.  Oover 

Not  applioable 

This  report  Aesoribed  the  analysis 
perfemed  per  92*7050  (Kleetre* 
Interference  Test  Plan  for  the 
18-133A  Slyaten  Vandeaberg  AFB  Can* 
plez  BAD)  Section  7  (Beetroot  Package 
Installation  Ihoility,  DPI?). 

Data  on  KLeotro-Imterferenoe  levels 
present  in  the  DP  IP's  as  taken 
from  JUJU  Data  Sheets,  Braving 
Nonbers  24*2167  and  24*2186  and 
converted  to  El eo trio  Field  Intensity 
levels!  Broadband  voltage  levels 
were  converted  to  equivalent  CV 
levels  and  the  oooverted  broadband 
and  CV  levels  vere  then  ooepared  with 
the  voltage  levels  oaleelated  neeea* 
sexy  to  produce  100  ailllaaperes 
through  a  equlb.  The  results  shoe 
that  the  fields  present  in  the  BPIF's 
are  not  of  sufficient  esgnitude  to 
induo e  100  sillianpores 
in  the  squib  circuits.  "Worst  esss" 
assumptions  ore  nads  la  all  sases. 
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1.0 


The  uklwt  E-I  levels  existing  la  the  DPI?  #1  vara 
Aeternined  by  Taat  Haaber  ST-52.  A*  naaauroaeOta 
obtained  during  this  taat  ara  contained  la  lafereaee  2, 
"NUB  Bata  Sheets,  Draviag  Humber  24-2100."  Si  order 
ta  abtaia  "voraa  oaaa"  conditions,  tha  aaxlaua  aaahure- 
aaata  aada  at  tha  OAC  ar  Skirt  Areas,  day  ar  night, 
vill  ba  eaaaldarad.  Thaea  Mad—  naaauzene nta  ara 
llatad  in  Table  X,  page  22.  and  Table  JT,  page»  2$. 


1.1.1 


Baoauaa  tha  text  and  equations  contained  in  Safaraaaa  1. 
" D2-7*50  8aotloa  7."  have  boon  presented  in  tax—  of 
field  intensity,  the  nanira  readings  obtained  froa 
Reference  2,  "MAIH  Data  Sheets,  Braving  B—ber  24-2168", 
■uat  also  be  presented  in  tone  of  field  Intensity. 


Direot  Radiated  CW  aeasureaenta  aade  with  a  Noise  and 
Field  Intensity  Meter,  HP-105,  — y  be  converted  to 
field  intensity  levels  in  the  following  manner i 


K  5b  above  1  aiorovolt/aeterl  - 
Beading  [db  a>ove  1  mlorovoltj  ♦ 


Meter 

Meter 


Beading  {db  above  1  mlorovoltj  +  ] 
Attenuation  [dW  ♦  fable  Loss  Fac 
[d9  v  Antenna  Mi  saa  tel. ;  Fan  tor  J 
Open  Circuit  Conversion  Vhotor  {db 
Antenna  Effective  Length  Pieter  Tdi 


When  the  HP- 105  i*  —ad  to  — ike  measurements  froa 
20  KC  to  1000  XC  with  a  T-l,  T-2,  or  T-5  head,  the 
oable  loss,  antenna  ale— toh,  open  circuit  ooavereien, 
and  antenna  effective  length  footers  aay  be  leaped 
together  and  ooasldered  aa  one  factor  as  shown  in 
Figure  9  cf  Heferenee  4,  "lfoise  and  Field  Intensity 
Meter,  Model  EF-105". 

When  the  NF-105  is  used  te  sake  neaeure sente  froa 
150  EC  to  JO  MC  with  a  T-A  head,  the  oable  lose, 
antenna  adeaateh,  and  op—  circuit  conversion 
factors  nay  be  leaped  together  and  considered  as 
one  factor  as  shown  in  Figure  4  ef  Refereaoe  6, 

" Instruction  Manual, tuning  Unit, . 150  EC  to  JO  MO,  1 
Model  T-A/IF-105".  The  effeotive  length  fleeter 
far  the  red  antenna  is  6  db* 

Table  I,  page  22,  gives  e  listing  of  these  e cavers lens. 
The  resultant  field  intensity  lsvels  are  shown  in  Figure 

I*  !*«•  #• 
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1.0 

RADIATED  2.1  LI7ELS  PRESENT  1M  THE  »IF  #1  (continual) 

1.1.2 

Radiated  Broadband  aaaauryoMnta  aado  with  a  Nolao 
and  Fi.ld  Intoaalty  Motor,  NT- 105,  by  using  tho 
substitution  aotbod,  aay  bo  oonrsrtod  to  flold 

Intensity  levels  In  tho  following  uannort 

8  [jib  above  1  ml  o  rovo  1 1/ aOgaoyo  lo/ mo  tor] 

•  Total  Impulse  Oonontor  Input  [db  above 

1  nlqrovolt/aogaoyolo]  +  Cable  boss  Qaotor 
[dbj  +  Antenna  Klsmatoh  Factor  JdbJ  + 

Open  Circuit  Conversion  Factor  [dtj  + 

Effective  length  Faotor  jdb]  . 

When  the  KF-105  is  used  to  make  measurements  from 

20  MC  to  1000  MC  with  a  T-l,  T-2,  or  T~3  head,  the 
cable  lo8 s ,  antenna  mismatch,  ope*  circuit  conversion 
and  antenna  effective  length  factors  may  be  lumped 
together  and  considered  as  one  factor  as  shown  in 

Figure  9  of  Reference  4,  "foise  and  Field  Intensity 

Meter,  Modal  NF-105". 

When  the  NF-105  is  used  to  make  measurements  from 

150  KC  to  50  MC  with  a  T-A  head,  the  cable  lose, 
antenna  mismatch,  and  open  circuit  conversion  factors 
may  be  lumped  together  and  considered  as  20  db  plus 
the  faotor  shown  in  Figure  4  of  Reference  6,  "In* 
struct  ion  Manual  Tuning  Unit,  1J0  KC  to  30  MC, 

Model  T-A/NF-105”*  The  effective  length  factor 
for  the  rod  antenna  is  6  db. 

When  the  HF-105  is  used  to  maJce  measurements  from 

14  KC  to  130  KC  with  a  T-X  head,  the  cable  loss, 
antenna  mismatch,  and  open  circuit  conversion  factors 
may  be  lumped  'together  and  considered  as  20  db  plus 
the  factor  shown  in  Figure  6  of  Beferenoe  5*  "In¬ 
struction  Manual,  Tuning  Unit,  14  KC  to  150  KC, 

Model  I-OC/KF-105"#  The  effeotive  length  faotor 
for  the  rod  antenna  is  6  db* 

• 

Table  IV,  pa/?e  25  gives  a  listing  of  these  oon* 
versions.  The  resultant  field  intensity  levels  are 
shown  in  Figure  I,  page  29. 

U1  428t  2000  REV.  R.C2 


REV  SYM 


NO-  T2«26?0«7 

SECT  A  |  PAGE  10 


2-5142-2 


2.0  RADIATED  S-I  UTOLS  PRS3BNT  Of  m  Pflf  & 

Th*  ambient  S-I  levels  existing  in  the  DPIF  #2  were 
deterolned  by  Teat  Number  ST-60.  The  measurements 
obtained  during  this  test  are  contained  In 
Reference  5»  "HAIR  Data  Sheets,  Drawing  Number 
24- 2187V  In  order  to  obtain  "verse  case"  o auditions 
the  maximum  measurements  made  at  the  Q&C  or  Skirt 
Areas,  day  or  night,  will  be  considered.  These 
maximum  measurements  are  listed  in  Table  II  page 
23  ,  Table  III  £age  24  ,  Table  7  page  27  ,  and 
Table  71  page  26° 

2.1  Conversion  to  field  Intensity  Levels 

Because  tbs  text  and  equations  contained  1a  Reference 
1,  mD2-7850  Section  7#  have  been  presented  in  tarns  of 
field  intensity  the  maximal  readings  obtained  froa 
Reference  3,  "M&IR  Data  Sheets ,  Drawing  Number 
24-2187%  oust  also  be  presented  in  terms  of  field 
intensity* 

2.1.1  Mdjjy&LgM.  JgBggaiaa 

Direct  Radiated  CW  measurement s  made  with  a  Noise 
and  Field  Intensity  Meter,  NF-105,  may  be  converted 
to  field  intensity  levels  in  the  follewing  raanneri 

E  [db  above  1  microvolt/meterj  »  Meter 
Reading  [db  above  1  microvoltj  +  Meter 
Attenuation  [dbj  +  Cable  Loss  Factey 
[db]  +  Antenna  Mismatch  Facter  [dbj 
+  Open  Circuit  Cenve reion  Factor  [db]  + 
Antenna  Effective  Length  Factor  £db]  • 

When  the  NF-1Q5  is  used  to  make  measurements  from 
20  MC  to  1000  HC  with  a  T-l,  T-2,  or  T-3  head,  the 
cable  loss,  antenna  mismatch,  open  circuit  eon- 
version  and  antenna  effective  length  factors  may  be 
lumped  together  and  considered  as  one  factor  as 
shown  in  Figure  9  of  Reference  4,  "Noise  and  Field 
Intensity  Meter,  Model  KF-105tf* 

When  the  NF-105  is  used  to  m^toe  measurements  from 
130  KC  to  30  MC  with  a  T-A  head,  the  Cable  Loss, 
antenna  mismatch,  and  open  circuit  conversion 
factors  may  be  lumped  together  and  considered  as 
one  factor  as  shown  in  Figure  4  of  Reference  6, 
"Instruction  Manual,  Tuning  Unit,  150  KC  to  30  MC, 
Model  T-i/taf-105*  The  effective  length  factor 
for  the  rod  antenna  is  6  db. 
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2.1.2 


iffiBtt  am  mm  s.  isr  opir  #2  (oontn*u.d) 

MSttl  g W  C<ttT.r.liP>(oontlim.d) 


fable  II  pege  25  gives  a  Hating  of  these  conversions. 
The  resultant  field  intensity  levels  are  shown  in 
Figure  II*  page  50  • 

Direct  CW  measurements  made  with*  a  Badio  Interference 
and  Intensity  Meter*  HM-20B,  may  be  oonverted  to 
field  intensity  levels  in  the  following  manners 

S  [db  abo«  1  miorovolt/meterl  »  Meter 
Reading  [db  above  1  aiorovoltj  +  Meter 
Attenuatipn  [dbj  *  Effective  Length 
Faotor  [dbj  • 


This  is  discussed  in  deference  6,  "Instruction  Book 
for  Model  HM-20B  Radio  Interference  and  Intensity 
Meter'*.  Table  III  gives  a  listing  of  these  con¬ 
versions.  The  resultant  field  intensity  levels  are 
shown  in  Figure  II. 


Radiated  broadband  CnTtrtloo 

Radiated  Broadband  measurements  made  with  a  Noise 
and  Field  Intensity  Meter,  NF-IO5,  by  using  the 
substitution  method  nay  be  converted  to  field 
intensity  levels  in  the  following  manneri 

E  [db  above  1  aicrovolt/megaoycle/neter) 

-  Total  Impulse  Generator  Input  [db  above 
1  microvolt/megaoycle]  +  Cable  Loss  Factor 
[dbj  +  Antenna  Mismatch  Factor  [db^ 

♦  Open  {Circuit  Conversion  Factor  [db]  + 
Effective  Length  Factor  [dbj  . 

When  the  NF-105  is  used  to  make  measurements  from 
20  MC  to  1000  MC  with  a  T-l*  T-2*  or  T-3  bead,  the 
cable  less,  antenna  mismatch,  open  circuit  conversion, 
and  antenna  effective  length  factors  may  be  lumped 
together  and  considered  as  one  factor  «as  shown  in 
Figure  9  of  Reference  4,  "Eoiee  and  Field  Intensity 
Meter,  Model  IfF-105"* 

When  the  NF-I05  ia  used  to  make  measurements  from 
150  KC  to  50  KC  with  a  T-A  head,  the  cable  less* 
antenna  mismatch*  and  open  circuit  conversion  factors 
may  be  lumped  together  and  considered  ae  20  db  plus 
tha  factor  shown  In  Figure  4  of  Referenc  6*  1 
"Instruction  Manual,  Tuning  Unit,  150  KC  to  30  MC, 

Mods  T-A/NF-105"#  The  effective  length  factor  for 
the  rod  antenna  ie  6  db. 
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2.0  RJLDIATKD  8-1  L8TBLS  j-RBSEKT  IH  ME  BPIF  #2  (continual) 

2.1.2  WAfW  Pn»dl»pd  ConverBioB  (continued) 

When  the  NF-105  1*  used  te  sake  measure meats  from 
14  KC  to  130  KC  with  a  T-X  head,  the  cable  lose, 
antenna  mismatch,  and  open  circuit  conversion 
faotere  may  be  lumped  together  and  considered  as 
20  db  plus  the  factor  shown  in  Figure  6  of 
Reference  5»  "Ins true tion  Manual.  Tuning  Unit 
14  KC  to  150  KC,  Model  T-X/N7-105".  The  effective 
length  factor  for  the  rod  antenna  ie  6  db. 

Table  7,  page  27  gives  a  listing  of  these  conversions. 
The  resultand  field  intensity  levels  are  shown  in 
Figure  II,  page  50  . 

Direct  Broadband  measurements  made  with  a  Radio 
Interference  and  Intensity  Meter,  NM-20B,  may  be 
converted  to  field  intensity  levels  in  the 
following  mannert 

S  [db  above  1  microvolt/megaoycle/meter  ] 

•  lie  ter  Reading  [db  above  1  microvolt/ 
meter  bandwidth]  +  Meter  Attenuation 
[db]  +  Bandwidth  Factor  [db]  ♦ 

Effective  Length  Factor  [db  3  • 

This  is  discussed  in  Reference  6,  "Instruction 
Book  for  Model  NM-20B  Radio  Interference  and 
Intensity  Motor" •  Table  VI  gives  a  listing  of 
these  conversions.  The  resultant  field  intensity 
levels  are  shown  in  *igure  II# 
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The  riri—  field  lateasity  level*  required  to  indues  100 
allllaapo  la  tbo  squib  eirouits  will  bo  oalealated  us lac 
basis  dlpols  tbeary  as  shown  in  Ksfsrsaos  1*  "M-7C50 
Sootisa  7"*  Asswaptisas  laadiag  to  "werae  Cass"  ssaditlsas 
will  bo  aado  la  all  oasss*  Tha  rosoltant  alaiaua  flsld 
intensity  Isvtls  required  to  laduoo  100  nilllaapo  in  tha 
squib  oiroults  aro  shown  'in  Fleurs  I  and  Figure  IX. 


Tha  asouaptiens  aado  in  fioforoaoo  1,  "M-7850  Section  7"» 
will  bo  aado  in  this  report*  Tho  squibs  and  tholr  loftds 
(tvistod  this  Ida  d  pairs)  will  be  assunod  to  fora  dipolos 
and  thair  loads*  Any  attsnuatiaa  soused  by  tho  twisting 
and  shielding  of* the  floods  or  tho  loads  orientation  and 
proximity  to  nearby  astallio  structures  will  ho  neglected 
to  give  a  "worse  oase"  condition*  Tho  circuit  will  bo 
assunod  to  be  of  a  configuration  as  shown  in  the  sketoh 
below. 


Load  Length  L 


•  2*5  x  lOMetore 


Squib 

Where  D  »  disaster  of  #10  wire. 


Shown  ia  the  sketoh  below  is  a  Thevenin  equivalent  circuit 
of  a  dipole  antenna  with  open  oireuit  voltage  7. 


S(ant) 


r/wvw?  I*0-  T2-2950-7 _ 

sect.  I  I  page-  Ik 


•  »'.V? 


5.0 

5.2 


Mftimmwiw 


where i 


5.5 


3.4 


I  •  field  Intensity 
1*  •  Iffeotivw  length  of  Antenna 
I  (ant)  -  fetal  Beale ta nee  of  Antenna 
X  wa%)  ■  Baaotanee  of  Antenna 
Z  (lead)  •  Impedance  of  lead 


iBttH  iWjWM. 

Per  a  given  antenna  length  U»  B^uit),  and  X(aat) 
fenotieae  of  the  fraquancy  of  the  laplnglng  electro* 
aagnetie  wave  (aee  chapter  10  and  13  of  deference  ?)v  - 
fhe  reaetanoe  of  a  center  fed  dipele  la  eye lie  with 
frequency  being  highly  capacitive  until  1/  *  (where  A 
is  the  wavelength  of  the  iaplwglng  wave)  approaches 
approximately  .40  whore  the  total  roaotanoe  la  a era* 
luctive.  for  .46  (l/\  \  .85,  capacitive  fer  .19 

^  \1.46(  and  so  forth. 


induct 

<V? 


Jttatltt  iL£Hfc  it  amltr  ttaa  *49  > 


field  intenalty  levels  required  to  Induce  100  ailllamps 
in  the  squib  olroults  will  be  calculated  fer  chert 
dipoloa  (v A  \*4t)»  but  a  simplifying  aaouaption 
loading  to  a  woxao  ease  analysis  will  be  aade  fer  leag 
dipoles  (I/A  >  .46). 

for  dipoles  where  l/A  'y  .46  it  will  bo  assuned  tha tithe 
antenna  la  node  up  ef  N  anther  (N  being  any  rafter* 
whole  er  deoiaal*  greater  than  one)  ef  reeonant  half 
wave  dlpelee  ( V A  •  .46).  fhe  power  delivered  te  the 
squib  by  the  long  dipole  will  be  Nl  time  the  aaount  of  power 
delivered  to  the  equib  by  a  resonant  half  wave  dipole*  thin 
la  the  earn  assumption  aade  in  Inference  1*  “52*7650  Section  7»* 
except  it  neglects  the  effeots  ef  antenna  reaetanoe  encountered 
when  l/A  /  eem  integer  aoltlple  ef  *4fcAs  oan  be  seen  fren 
the  fhevenln  equivalent  circuit  of  a  dipele  (Page  14 )»  antenna 
reaotanee  will  decrease  the  aaeunt  ef  current  flowing  through 
the  equib.  thus*  neglecting  antenna  reactance  whan  \J  A  N 
•46  wo  are  aseundng  ‘  that  mre  ourrent  will  be  induced  in  the 
squib  oirouit  than  would  be  the  actual  ease*  Alee*  as  seen 
in  Reference  9*  and  Rill  ft  fthriMtrtBf-  Chapter  23»" 

a  long  dipale  oeaeietiny  ef  Blwdir  ef  roe  onset dipoles  will 
deliver  considerably  lass  than  N  time  the  amount  of  power 
that  a  resonant  dipole  deliver*. 
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When  the  missiles  are  in  tba  DPIfs,  the  ordnance  Safe 
ud  its  devices  ere  in  the  "Safa"  position.  In  the 
"Safa"  position,  the  Safa  and  An  derloes  Interrupt 
tba  squib  elroults,  provide  du—y  lands  far  the  squib 
firing  circuits,  and  limit  tha  squib  laad  lengths  to 
that  of  tha  lengths  of  tha  virus  running  from  tha  Safa 
and  An  devious  to  tha  aqtu.be,  Tha  longest  squib  laad 
length  occurs  in  a  squib  circuit  that  doaa  not  have  a 
Safa  and  An  darloa,  tha  Second  Stags  Battery  Aotlvatiea 
circuit.  In  thia  oireuit  tba  aquib  loads  originate  la 
tha  Skirt  Umbilical  connector  and  run  to  the  Saoond  Stage 
Battary  Activation  devioo,  traveling  approximately  33*5 
feet.  Tba  aazioua  squib  lead  length,  L,  isi 

L  -  33*5  faat/laad  x  2  laada  -  67  feat  -  20.4  as tars 


Mlniaun  field  intensity  levels  required  to  induce  100 
allliaape  in  tha  aquib  oirouita  will  be  oaloulated  in 
tha  aannar  explained  in  Reference  1,  "D2-7B50  Section  7M« 
The  aquib  oirouita  will  be  assumed  toi 

i’l)  fora  a  resonant  dipole  from  6  MC  to  1000  NO* 
i,2)  fora  a  24  aater  dipole. 

^3)  f on  a  20,4  aster  dipole. 

,4)  fen  a  14.4  aatar  dipole. 

,5;  fora  a  1*44  aster  dipole. 

Tha  equations  to  bo  used  whan  oaloulating  the  minimum 
field  intensity  levels'  required  •to  induoa  100  ailliaaps 
in  the  squib  oirouita  have  been  taken  froa  Reference  1, 
"D2-7850  Seotion  7”»  and  are  as  follows t 

T  -  SLa  ,  . 

Hr  ■  20<rt£  (l/*  ) 

Xa  -  -120  [ln(l/D)  -l]  0ot(  Tf  V*  ) 


where i 


T  -  Open  Circuit  Antenna  Induced  Voltage 

B  -  field  Intensity 

La  -  Rffeotive  Length  of  Antenna 

Br  -  Radiation  Resistance 

L  -  Physioal  Length  of  Antanaa 

A  •  Vkveleagth  of  the  fra^tteney  Concerned 

Xa  •  Antenna  Reaetanee  .  . 

0  -  BAaaotor  of  Antenna  ■  2.5*10”*  asters 
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at  EaUm  Hi a  BrttMita;  Jania  (continued) 


Da log  theee  equations  and  effective  length  relationships 
a*  published  in  Reference  9 ,  ’lleotroBagnetio  Waves  end 
Radiating  Sys teas ,  Chapter  10,  the  minima  field  intensity 
levels  required  to  indue e  100  aUliaop*  in  the  squib 
circuits  will  be  calculated  for  the  particular  oases 
stated*  The  squib  resistance,  although  negligible 
when  o capered  to  the  ,iapedhaGe  of  the  antaana,  will  be 
assumed  to  be  0*1  ohm* 

3.6.i  i  -  .4a*  frtmirffl*  tsm  6  hc  to  ioqq  mc 


Assuming  the  squib  leads  to  form  resonant  dipoles  in 
the  frequanoy  range  of  6  MC  to 1 1000  MC,  the  Minima 
field  intensity  levels  required  to  iaduoe  100  nilliaaps 
in  the  squib  circuits  will  be  calculated  at  various 
frequencies* 

Sr  -  66.5  ofaas 

(a)  Total  impedance  -  Rr+£  (lead)  *  66*6  ehms 

(b)  T  -  Zt  I  -  (66.6) (.100)  -  6.66  Volte 

(c)  la  at  rescnanee  »  .5 X 

(d)  8  -  V/Le  -  6.66  -  22. 2/ X  volte  per  aster 

•  3  A 

.  yl 

B  •  22. 2f  ,  ■  .074  f  aicre  volts  per  aeter 
300  x  10° 

(e)  B  [db  above  1  aioro  volt  per  meter!  -  20  leg  (.074f), 
flubetitdting  ’Jnrioue.-valuea  of  f  give  the  fbllaviag 
resultsi 


f 

I 

(cpe) 

(db  above  1  aiorovolt/aotor) 

6x10^ 

7.05*10, 

113 

114 

1°I 

117 

10* 

157 

109 

157 
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5.6  fijlfflikttJM  sL  Warn  Hill  Mw&l  iasaii  (©ontimed) 

Using  these  equations  and  effeotive  length  relationships 
a*  published  in  Eefereaee  9 , ’lleotronagnetic  Waves  end 
Radiating  Sye teas ,  Chapter  10"  the  Minina  field  intensity 
levels  required  to  induce  100  aillisnpe  in  the  squib 
oirouits  will  be  calculated  for  the  poxtioular  oases 
stated*  The  aquib  resistance,  although  negligible 
When  oompared  te  the  ..impodhBeo  of  the  antenna,  will  be 
assumed  to  be  0*1  ohm* 

3.6.1  L  -  thte  iSaamaULu^  JmljLH Ua  mum 

Assuming  the  squib  leads  to  fora  resonant  dipoles  in 
the  frequenoy  range  of  6  MC  to '1000  HC,  the  minimum 
field  intensity  levels  required  to  iaduoe  100  milliamps 
in  the  squib  oirouits  will  be  oaloulated  at  various 
frequencies. 

Sr  -  66.3  ohms 

(a)  Total  impedance  -  Rr-*R  (lead)  *66.6  ohms 
(bj  T  -  Zt  I  -  (66. 6) (.100)  .  6.66  Veits 

(c)  he  at  resonance  •  .5* 

(d)  S  •  V/Le  »  6.66  -  22.2/ X  volte  per  meter 

•  3  A 

* "  |  ■  SPfiKlofi 

B  -  22. 2f  ,  •  .074  f  miore  volts  per  meter 

VftA  _  1  A® 


(•)  E  [ db  abmvm  1  micro  volt  per  meter]  «*  20  log 

.Wbotittftiilg f  gift  the  ffcllmoing 
rosulte* 


(«p«) 

I 

(db  above  1  miorovolt/meter) 

6x10$ 

113 

7.05x10® 

114 

108 

117 

k>; 

157 

10* 

157 
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M«z  l  .  2»  mm 

Assuming  a  squib  lead  length  of  24  uttn,  the  minimum 
field  intensity  levels  require!  te  1  Tides#  100  aAlliaaps 
in  the  squib  circuits  will  be  oalculated  at  various 
frequencies.  the  fellewlag  steps  will  be  tekefti 

(1)  Oaloulate  the  length  (hr)  ef  a  res seen t 
half  wave  dipole  at  a  given  frequency. 

hr  -  *46*  •  .46  C/f 

(2)  ft#  values  ef  Iy>  br  deteralae  how  many 
resonant  half  wave  dipoles  (t)  the  long 
dipole  oenslsts  of  for  eaoh  frequency.  * 

■  -  l/lr  . 

(3)  ftr  values  of  L^>  hr  deteralae  the  gain 
(0)  of  the  long  dipole  over  the  resonant 
half  wave  dipole* 

0  [db]  -  10  leg^  I 

(4)  ftr  values  of  L^>  I#  determine  the  minis— 
field  intensity  in  db  required  to  indues 
100  ad 11 leaps  in  the  squib  oirouits  for 
eaoh  frequency* 

Iplb  above  1  aiorovolt/aeteg)  • 

B(aia*  for  resonant  half  wave  dipole)  -  6 

(3)  ftr  values  of  L  <^br  determine  the  radiation 
resistance  (Br) 

Br  -  ZOrf  2  (V*  )2 

(6)  ftr  values  of  L  hr  determine  the  antenna 
roao tones  (Xa)« 

Za  -  -120  [hi  (I/D)  -l]  Get  (fTl/*  ) 

(7)  ftr  values  of  L  <[hr  determine  the  open 
oirouit  voltage  \T)  required  to  induce 
100  ailliaaps  in  the  squib  oirouits* 

▼  -  XZj  -  Z  (B(equib)  o  Br  +  J  Za) 
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3*6.3  L  -  20.4  gj$aa  (continued) 


for  Values  of  L  ^  lr 

f 

K9H 

Xa 

V 

8 

(®P») 

E3HI 

<•*■•) 

(volts) 

(db  above  1  aiorovol t/aotox 

•00009 

527*000 

52*700 

194 

.009 

57*100 

5,710 

175 

.9 

5*160 

518 

154 

rfypTTJ 

32 

394 

40 

132 

3.6.4  L  rn  14.4  Meters 


t 


Assuaiag  a  squib  lead  length  of  14.4  Mt«n,  the  alnlatoi 
field  iatoasity  required  to  induce  100  ailliaaps  la  the 
squib  circuits  will' bo  calculated  st  various  froquonoios. 
CaloulotioBs  will  bo  performed  ia  tho  sobs  aaaaor  as  la 
paragraph  3.6.2. 


Par  Values  of  L  )>  Lr 


f 

(ops) 

Lr 

(asters) 

I 

0 

(db) 

a 

(db  above  1  nicroyelt/aeter) 

l°g 

14.4 

1 

0 

117 

io! 

1.44 

10 

10 

127 

109 

.144 

190 

20 

137 

for  Values  of  L  <^Lr 


f 

(•!») 

Hr 

(•*—) 

Xa 

(<*-) 

V 

(volts) 

8 

(db  above  1  aiere* 
volt/as tor) 

■BEJK9 

.0000455 

792,000 

79,200 

201 

.00455 

79,200 

7,920 

181 

.455 

7,860 

766 

161 

11.4 

1,270 

127 

145 

CESS9 

32 

385 

J8i6 

135 

3*6*3  tit  ii¥t  Mite 


Assualag  a  squib  load  length  of  1.44  asters f  the  aiaiaua 
flsld  iatoasltgr  required  to  iaduoo  100  ailliaaps  la  the 
squib  oireuits  will  bo  oaloulatod  at  various  froquonoios. 
Caloulatisas  will  be  porforasd  ia  tbs  saas  aaaaar  as  ia 
paragraph  3.6.2. 
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3*6.5  1  -  1.44  BHa  (oootiniMd) 


For  Talon  of  L^>  Lr 

f 

(cp«) 

Lr 

(■•ton) 

n 

0 

(«) 

£ 

(db  abort  1  al«rvnll/a*t«r) 

i$5 

1.44 

•144 

i 

10 

0 

10 

157 

147 

For  Ya! 

Ltt*s  of  1  {] 

Lr  • 

f 

(ops) 

Rr 

(ohas) 

b 

(o**s) 

*  T 

(nits) 

1°5 

106 

107 

107 

•000000455 

•0000455 

.00455 

4  .455 

11.4 

52 

6 ,100,000 
610,000 
60,900 
6,950 
979 
296 

610,000 

61,000 

6,090 

605; 

97.9 

29.S 

250 

210 

190 

178 

165 

152 
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Kaxiaui  CW  B-I  Readings  Taken  With  an  117-10$  at  the  BPIP  #1  And  Their  Correspond, 
in*  Field  Intensity  Levels* 


frequency 

(■egaoyolee) 

Hater  Reading 
(46  above  1  aiorovelt) 

* 

Meter 

Attenuation 

(db) 

Correction 

Factors 

(db) 

E 

(db  above  1  aioro- 
volt/aeter) 

.52 

15 

50 

18 

61 

.575 

8 

50 

19 

57 

•  69 

10 

40 

20 

70 

.92 

8 

40 

17 

65 

.96 

17 

40 

17 

74 

1.1 

9 

40 

15 

64 

1.48 

15 

40 

16 

69 

2.27 

12 

30 

12 

54 

5.12 

11 

50 

10 

51 

6.15 

17 

20 

7 

44 

8.1 

6 

40 

6 

52 

10.2 

| 

5 

50 

6 

39 

12.0 

10 

20 

6 

56 

14*5 

1 

40 

5 

46 

66.0 

17 

0 

6 

23 

88.0 

15 

0 

9 

22 

98.0 

2 

20 

10 

32 

t 
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Malawi  CM  B»X  Readings  Takan  With  an  Mt-20B  at  tha  BPIF  #2  and  Thair  Coerreapoad- 
laf  Hald  Intanaitjr  Levels. 


Traqueaoy 

(aegeaycles) 

Malar  Beading 
(db  above  1  microvolt) 

Matar 

Attenuation 

(db) 

Corraotion 

Factors 

(db) 

X 

(db  a bare  1  nicro- 
velt/aeter) 

.3 

22 

20 

6 

46 

*545 

30 

0 

6 

36 

•5*5 

36 

0 

6 

42 

.645 

22 

20 

6 

48 

.81 

51 

20 

6 

57 

.96 

22 

40 

6 

68 

1.09 

36 

0 

6 

44 

1.25 

31 

0 

6 

37 

1.46 

36 

o 

6 

44 

4.01 

30 

20 

6 

56 

9.35 

27 

0 

6 

33 

10.6 

1 

26 

0 

6 

32 

15.6 

36 

0 

6 

42 

17.5 

i  40 

0 

'  6 

46 

20.9 

35 

0 

6 

41 

21.6 

51 

0 

1 

i 

6 

37 
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TABU  If 

■udOM  feaalbaal  B-X  IwAlm  Taka*  nth  u  IT-105  at  the  BTXT  #L  aad  Thai*  Oar* 
mXailH  flald  lataaaltgr  hwli 

Total  lap.  Oaa. 

Oorraetloo 

Yalta**  (4b 

BaadvlAth 

BpilYalaat  09 

Iraq. 

Xaepat  (4b  atari 

hetar 

•tan  1  alavo- 

Ooxraotiaa 

atlta**  (4b  atan 

(W) 

1  alarawaltAlC) 

(db) 

volt/KC/a 

faotar  (4b) 

1  ai«molt4 

o015 

65 

26  + 

29 

120 

53 

65 

.02 

66 

26  + 

16 

118 

54 

64 

.025 

69 

26  ♦ 

14 

119 

54 

65 

.05 

47 

26  ♦ 

27 

100 

53 

47 

.05 

94 

26  ♦ 

19 

129 

53 

T5 

.065 

44 

26  + 

22 

92 

54 

38 

.105 

53 

26  ♦ 

16 

95 

54 

41 

.15 

69 

26  ♦ 

19 

114 

54 

60 

.25 

47 

26  + 

19 

91 

38 

33 

.55 

115 

26  ♦ 

16 

159 

37 

122 

•  4 

60 

26  ♦ 

12 

98 

59  . 

59 

.54 

56 

26  ♦ 

12 

94 

37 

57 

.6 

50 

26  ♦ 

13 

99 

38 

51 

.9 

60 

26  + 

15 

101 

34 

67 

.9 

72 

26  + 

12 

110 

39 

62 

1.0 

106 
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As  a  remit  of  the  am  lysis  oentalned  in  this  do— sot  It  has 
been  deto rained  that  the  aobient  eleetrlo  fields  present  in 

DPU#1  sad  DPU#2  are  net  of  sufficient  amplitude  to  induce 

» 

100  nllllaaperee  in  nissile  squib  oircuitry.  The  graphs  of 
Figures  I  and  II  indioate  that  the  neasured  electric  fields 
are  at  least  57  db  below  the  levels  required  to  induce  100 
nilliaopores  into  these  oireuits. 

Sinoe  this  analysis  is  based  on  several  "worst  ease"  assumptions , 
the  nargln  of  safety  is  even  greater  than  the  indicated  57  db. 
Squib  leads  are  shielded,  twisted  and  located  near  nissile 
aetalllo  structures.  Ignoring  the  attenuation  afforded  by  the 
twisting  of  the  leads  and  their  proximity  to  netallio  structures, 
the  shielding  alone  will  attenuate  signal*  more  than  55  db 
in  the  frequency  range  of  500  KC  to  5  MC  (See  Reference  12, 

Sprague  Technical  Paper  Ho.  62-1).  At  the  maxi—  squib  lead 
length  of  approximately  21  neters,  an  additional  margin  of 
safety  of  approximately  40  db  exists  beoause  the  squibs  sure 
looated  at  the  ends  of  pairs  of  leads  instead  of  at  the  centers 
of  dipoles  as  assumed  (See  Reference  11,  Klee trio  Transmission 
Lines), 

The  additional  20  db  between  100  milli&apease  and  the  squib 
design  requirements  ef  "one  ampere  no-fire"  and  other  "worst  ease" 
assumptions  provide  a  safety  nargln  far  greater  then  100  db. 


